
in Naval Flying Fatrnlling tlie Skies of Venice 


PRICE 

Fifteen 

Cents 


|VOLUME rv 
^l^umber JO 


{'BK IMPORl \NC1i, OP 
MUPEL M. 
im 240 HP., 

IRI MUDEt CV r. V (j fiUai4fi8B 
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T he entir«*cvganization and skill; exf^ 
and abilit 3 K*D< this company are de|^^ 
intensive production iA the interesHP^f the 
United States for the per i d Pnf the war. 

peace comes Martin commerciaf and 
easure airplanes jfliyptain the 

premacy of pejAyjflBiflPmd depend 
which tney hSlfe^BWWfce 1909 


GI^ENN L,JHARTINv.l 

‘im ^LEVtLAIdD, OHIO 


tractors to the United Sr**- • — 



fMTAS 


wmi^uvwfkm 

^\yyp 'American Endurance T^itn Established 


On April i ith, the 
l..oughead Seaplane 
F-i established a 
new American du- 
ration record. This 
seaplane, the largest 
ever construdlcd on 
the Pacific Coast, 
made the trip, with 
a pilot and three 
passengers, from 


Santa Barbara to San 
Diego, a distance of 
21 1 miles, in i8i 
minutes. 

The P-i is designed 
for aerial patrol and 
is motored by two 
Six Cylinder Halt- 
Scott A-5 150 h.p. 
.•Virpiane Engines. 


HALI.-SCOI'T MOTOR CAR COMPANY 

Crocker Bciloisg Sax Pr 
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CONTRACTORS TO 
The United States Army and Navy 
The British Admiralty 

m. 

THE BURGESS COMPANY 

MARBLEHEAD, MASS. 


Sole Licensees for the United States for the Dunne Patents 
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A irplane construction today means not only to 
‘ build or assemble, but long experience in turning 
out those vital minute parts so essential in highly spe- 
cialized exacting fields of manufacture. 

The Wright-Martin Aircraft Corporation, under the 
leadership of men of known ability, is peculiarly well 
organized for work of this character, having originated 
basic aviation patents, and having actuated real prog- 
ress since the inception of the airplane and engine in- 
dustry. 

The latest development of the famous Hispano- 
Suiza engine in this country is a part of the present 
activities of this company. 
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NEW 

ENDURANCE RECORD 


Established by 

Union Airplane Motor 
at U. S. Aeronautical 
Testing, iMboratory, 
Navy Yard, li'ashing- 
ton, D. C. 

Best previous record ex- 
ceeded by fifty per cent. 


UNION GAS ENGINE COMPANY 

ESTABLISHED 1885 

OAKLAND - - - CALIFORNIA 



Airplane — Automobile — Marine Engines 


DURSENBERG MOTORS CORPORATION. 120 Broods 




LYniT^ pisyons 


Cooler Pistons for 
Better Chances 

What a tremendous advantage the 
aviator has whose plane is not only lighter 
and speedier but capable of longer flight 
without faltering. 

In helping to provide him with such a 
craft, L,ynite Pistons have proved of the 
greatest importance not alone because of 
their lightness but also because of their 
superior heat-conductivity. 

Since the temperatures in an aviation 
engine are extremely high, the problem 
of keeping the piston head from getting 
so hot as to cause carbon and pre-ignition 
has been a perplexing one. Liynitt 
Pistons have gone far to solve it. 

Due to the characteristics of the metal, 
they conduct heat twice asfastas cast-iron. 

Moreover, because they weigh only a 
third as much, they can be increased in 
head-thickness beyond limits practicable 
with cast-iron, and this means still further 
gain for rapid heat flow and better engine 
performance. 

The ability of Lynite Pistons to pre- 
vent carbon and pre-ignition has been 
demonstrated in actual service. 

THE ALUMINUM CASTINGS COMPANY 
LYNITE and LYNUX Produelt 

ei(h> Plant* In 
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^ AIRPLANE PARTS Jj 


We are supplying the entire steel parts requirements of the largest 
aircraft producers in the United States and Canada, as follows: 
Trailing Edge for Ailerons, Engine Panel and Wing Sections, (using a 

special Kawneeropen construction, completely f.ibricated with clips), also a special 

Kawneer open construction for Elevators, Vertical and Horizontal Stabilizers, 
and Rudders (this construction is adaptable to either wood or all-steel units.) 

Our new construction for Tail Strut Braces and F.ustlage Braces for the 
JN-4 types has the approval of the United States Government and the larger 
machine builders. 

Besides the open edge construction now adopted as standard for the 
JN-4 types, we also are in full production on the oval or round construc- 
tion specified for DH-4 types. .\lso All-Steel Rudders. Elevators. Stabilizers, 
Fins, Steel Stream Line Tubing, Fusilage Parts, tested and approved sec- 
tions and designs. 
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3 %% NICKEL STEEL 


0lfp ®rtz-Pterrp (Cd. 

“steel or QUALITV 
2230*40 £ast Ninth Street, Cleorlanii 
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THE 

J.G. WHITE COlWmNIES 


F ^INANCE industrial enterprises. Also 
assist in the reorganization or con- 
solidation of existing properties, or in the 
financing of extensions and impro\ ements. 

Perform engineering and construction \vork 
of every description in connection ith in- 
dustrial plants. We are also prepared to 
make expert investigations and reports on 
going properties, with recommendations 
concerning possible improvements or ex- 
tensions to increase operating efficiency. 

Take charge of the complete operation of 
industrial properties for clients. 


43 Exchange Place, New York 


LONDON 


CHICAGO 


'iiiiiiiiiliiliiiiiiKiiiiniitl 
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AyTOMOIglLS “ 'm 

WALKER M. LEVETT COMPANY | 


'J-lS-'l-ai EAST 23^ ST. NEW TORK CITY. N.T: g 

“The Pioneer Aluminum Alloy PistQii_Maimf)a£tHlSESA^__^-^— ^ 
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Queen ins. co. 

OF AMERICA, 84 William Street, New York City 


Fire, Automobile, Sprinkler Leakage, 
Windstorm, Explosion, Use and Occupancy 

INSURANCE ON 

AIRPLANES- 

SEAPLANES 

T his Ib a floating policy, covering tbe plane while in flight, or upon 
the earth, or in any building, or in or upon any inland body of 
water, or in or over the coast^ waters in the United States, exclud- 
ing Alaska, Porto Rico and Hawaiian Islands, against the risk of fire ; also 
covering the plane while being shipped in any conveyance by land or 
water, within the limits of the policy, against the burning, sinking, derail- 
ment or collision of the conveyance. 


STATEMENT JANUARY 1, 1918 

Total Assets $13,422,862.51 

Liabilities 9,190,793.64 

Net Surplus 4,232,068.87 

Capital 2,000,000,00 

Net Surplus to Policyholders. . . . 6.232,068.87 

•psrtasmil • • 84 Wilium Street. New York Merioe Deperttneot ... 84 WillioH StreeC New York 
Weiiera Dep■rtIDep^ Chicago, lUiaoi* 

•olhorD Deperraeet. AUaote, Goorgio Pacific Comal DepartmoDt, San Pranciaco 


New Yerk Da 
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FIRST — 

in War as in Peace 
A great majorfty of tl.c leading Amer- 


^ily of A’tD and °/'v4h'" rarfie/or/. 


Ball Bearings marked SKF have passed the most 
rigid and exacting inspection tests by govern- 
ment engineers, demonstrating their superiority 
for the severe requirements of aviation work. 

SKF- BALL BEARINU CO. 
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AVIATORS EVERYWHERE HAVE l.EARNED TO 


INSIST UPON 


)WAY 
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We mcUlufacture the following parts for airplanes 


AU Standard Types of Tvirnbuckles 
Tie Rods emd Clevises 
Thimbles Bolts 
and Clevis Pins 



THE 

DAYTON METAL PRODUCTS CO. 

DAYTON, OHIO, U. S. A. 




WYMAN- 

GORDON 


Only long experience can 
produce forgings which 
will meet the exacting de- 
mands of the successful 
airplane. 

The unvarying reliability 
of Wym£in-Gordon prod- 
ucts is the logical result of 
high ideals consistently 
maintained. 

At every sterge of manu- 
facture, Wyman-Gordon 
forgings are subject to 
rigid inspection and tests, 
guaranteeing a perfect 
product. 

Engineers and manufac- 
turers are invited to con- 
sult with us in reference 
to any of their forging 
problems. 


Wyman-Gordon Co. 

WOKtSTER, MASS. CLEVELAND. OHIO 



PRECISION 
ERll BENRIN6S 

CPATEIiTAO) 


To attain leadership is an achievement 
— to maintain it in face of competition 
is a greater achievement still. And 
what folly can be greater than that 
which hazards a leadership by a short- 
sighted sacrifice of even one of the 
so-called minor details upon which 
achievement has been built? A busi- 
ness structure built through the years 
may be destroyed in a day. 


Tha proved super - service 
qualities of * MORfflfl " Pre- 
cision Bearings, revealed in 
the records of hundreds of 
thousands of super-service 
ignition and lighting appara- 
tus the world over, have be- 
yond question been vitally 
contributive to the consis- 
tent performance of these 
accessories. 


Be SURE — See that your Electrical 
Accettories are Equipped 


THE HVRAM CWIPHNy OF AMERIU 

1799 BKOADWAV NEW VORK 

Bali, Roller, Thrust and Combination Bearings. 



GUARANTEED 

FORGI NGS 
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ben of ?roup 1 is proporQonsl to Ibe surviviog numben of 
group 2, and that the i-ate of decrease in tbe numben of 
graup 2 is proportional to tbe surviving nnmbers in group 1. 
Tbe ability or quality of tbe two groups is included in tbe pro- 

Ihlfereotiatin^ once and substituting from the original 


<f.w 


( 2 ) 


— « — aj/ - C.X siuii X< + rp- I’l 
— Bi = 

Vf. ■ 

' — V-j-” 


ISO cosh X( — ^ *' 

y = b eoah Xt — 


in order to obtain results comparable op 
sball maintain constant the product AB a 
separately, 

We sbml assume throughout that a > b. 
There are three cases of interest, namely; 


We shall keep X’ 
case tbe general egn 


— B A> B 

putation let a = 2000 b = 1000. 

= AB constant and equal to 1, in 


Let d — V4B. hence boi-ausc AB — 1, .i = .707, B = 1.4U. 
Tbe namerieal equations are: 

X — ■ 2000 cosh I — 1414 aiuh t 
y » 1000 cosh ( — 1414 siiili r 
When I) — 0, that is when the enemy squadron is completely 
destroyed, tanb < = .707 and I =* .881 units. For this value 
of I, a = 1413. Hence while group 2 lost 1000 machinca, 
gronp 1 lost 637 although group 1 bad only half the abilitv 
or quality of gronp 2. 


Let d = % S so that A = .816. B ^ 1.224. 

The equations are: 

X - 2000 eoah I — 1224 siiih ( 
y — 1000 eosb ( — 1C3.3 siiih I 
When y = 0, lanh f = ,«126 and f = .713 units. 

For this value of t 

X = 1381 

Therefore, group 1 has totally destroyed group 2 with a loss 
of 410 machines only, just because of numeriea] auperiorily. 
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entice strength is unimpared if the s^e fraction of both is 





gives immediately By’ — Ax' 

or, as he puts it, “ the fighting strength of two opposing forces 
are equal when the produeta of the qualities by tbe square of 
the number respectively are equal.” 

The time T at which total destructiou ia completed is given 



Here, of course, it is necessary to know the absolute quality 
io order to compute specifically the time, hot if the quality 
ratio IS as slated above, both groups will eventually completely 
d«troy each other. 

It is of some interest to determine wbat tbe quality ratio 
should be in order that when the wenker group ia annihilated 
th^ronger shall have lost tbe same nui^ier of machines. 

Tbe eoiiditiona for this ease are, that when 

6=7' X — a — b y = b — 6=0 

Tbe equations become 

o — 6 = a eoah T — Bb aiuh T 
0 = 6rosh r — .4,, *inh 7' 



eoah' T — sinh* T 1 


eoah T eoah T 

so that cosh T = — 



^ =(2^-1) 


So that, if the odds are 2 to 1 against the smaller group, it 
will, nevertheless, inflict an equal loss on the laiger group if 
ita quality is three times that of the more numerous gronp; if 
the odds are 3 to 1, it must have a superiority of quality 6 in 
order to destroy sn equal number of machines. 

This ease shows the conditions necessary where inferior 
machines are sacrificed for an equal number of better quality 

Although the treatment of the subject is slightly different 
from that of Lanchester, no claim of originality is made by 
the wntere of thU article who will feel gratified if It will at- 


Evolution of the 

The JVar Department nulliorises the following statement on 
Mw evolution of the airpUne engine whieli has been prepared 
by the hational Advisory tiommittee for Avronsutics : 

The first man-carrying airplane flights were made in n» 
^ter, 1903, with the Wright Brothers' engine developing 
12 hp. and weighing 152 lb., or 12.7 lb. per horsepower. In 
1910. seven years Uter, (he average horsepower of aeronautic 
engines had increased to 54 and the weight decn-ssed to 5.7 lb. 
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Airplane Engine 

powerful and twenty-eight per cent lighter per horsepower 
than the average in service for that year. So far this year 
these figures are probably changed to fifty per cent and twenty- 
five per cent respectively, which indicate the advance of the 
Liberty over the average engine in service at the present time. 
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The average consumption of fuel decreased from about .8 lb. 
per horsepower in 1903 to about .65 lb. in 1914, since which it 
liM slowly dropped to .55 lb, in 1918, and. for the Liberty to 
Ih. The present Liberty consumption is approximately 
.48 lb. per hoisepower/bonr. 

Illustrating the advance made, tbe 

1913, eould only obtain 147 hp. at 1400 revolutions per minute 
I rom eight cylinders, five in. bore bv seven in. stroke, or 18.375 
hp. per c.vlinder. This is the same size cylinder as used in the 
Liberty which now gives 450 hp.. at 1800 revolutions, from 
twelve cybnders, or 37.6 hp. per cylinder obtained in the 
Wolseley. Even if we reduce the Liberty results to tbe same 
sprod as the Wolseley, that is. 1400 revolutions, the Liberty 
BtUl represents a great advance, for at that speed 350 horse- 
power are devetoiied, or 29.2 hp. per cyUnder. Moreover, 
i. _ « “l?***^? weighed 4.9 lb. per horsepower as compared with 
2.3 lb. for the Liberty at the same speed, or 1400 r.p.m. 

[Editor's Note — While the above statement is quite inter- 
esting, it aeeiiM rather regrettable that the engines from which 
the ” average on the market " from 1913 to 1917 has been com- 
piled are not specifically mentioned, for this would greatlv 
enhance the value of this table. One might also point out 
tliat the Wolseley engine, of which such a free use is made 
for purposes of comparison with the Liberty engine, cannot 
lie called a representative of its period, for it was never eur- 
rontly employed on any type of airplane. One is also under 


Wolseley Company in 
revolutions per nunutc 


, V uu miy type ui airplane, une is also under 

the impression that the geared-down model of the Libertv 
twelve, developing 450 hp.. was only an experimental type an3 
will not be manufactured for use in service airplanes.] 
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The Model M.T.2 Lawson Biplane 
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wide and nve 
•pan to Qtc I 
12" 10V4". The md 
d«r is 4' 9” high an 
35 7/10" wide, non 
balanced and con 



being built for inter- 
cfaangeability it 
be equipped wit 
200 np. motor, ___ 
adaptM for flgbciug 
purpoeee. 


The Spad Two-Seater Fighter 


The following particulan and itluatrations, apparently fros 
an official Oerman report on the Spad two-seater, are pub 
Uabed in Floprport of Apnl 10 and reproduce here fton 


closer together than those of the low< 


incidence of the upper plan 
2^ d^. at the tip, while the 
of 1.5 deg. The lift wires i 
reduce bead resistance, the 


. - angle of 

s 2.8 deg. in the center, and 
a uniform angle 



eraft Works of Ad. Bernard in La Coumeuve (Seine). In 
general design and in constructional details it resembles tbe 
single-seaters, but does not bare tbe divided inner interplane 
struts usually found oo these. It is built as an ordinary two- 
strutter. Tbe spars of tbe lower wings are braced to the 
□nder-earriage from the point of attachment of the inner pair 
of struts. The upper wing, which runs right through, has a 
span of 11.22 m., and a chord of 1.53 m., whUe the lower 
wing has a span of 10.00 m. and a chord of 1.43 m. The 
gap is 1.335 m. and tbe stagger 0.4 m. There is no dihedral 
angle, but both upper and lower wings are swept back, tbe 
angle being 174 deg. In order to give a better view, the lower 
wings have been cut away near the body, and the upper wing 
has a cut-out portion in tbe center. The two spais are placed 


with strips of wood. The landing wires are single. A drift 
cable runs, from the junction of tbe inner interplane strut to 
the upper front spar, to the point of attachment of the front 
under-carriage etrut. The interjilane struts, which are of 
streamline acetioo, are made of wood. Their fittings are 
steadied to a steel tube carried inside the strut. 

The spacing of the ribs is 190 mm. in the top wing snd 
175 mm. in the lower wing. Between the ribs there are false 
ribs on the upper surface running from leading edge to front 
spar. Tbe fabric is tacked to some more strongly constructed 
ribs, and is. in addition, stitched to ribs and to tbe wire 
forming the trailing edge. On the under surface, near tl« 
trailing edge, there are eyelets which serve to equalise the 
pressure and to drain any moisture out of the wing. Wing 


June 15, 1018 

and iKKly covering are painted a 
Koii-lialaneed ailerons arc binged to false s 
plane. They are operated by means of pu 
which rest in the lower plane behind tbe rei 

ends of the outer struts, to vertical stmts pii 

Tlie iKidy. which is 'of the usual construction, i 
longiloclinals, 28 x 28 mm., and tapering at tbt 
24 X 24 mm., is rounded off top and bottom by formers anC 
stringers. The longitudinals have a rectangular section, while 


against accidental use. The V form under-carriage struts an 
made up of several layers of wood glued together, and the 

-v-,- j — , , eenptoyej jj 





divided 
to reduce 
le body 




ingle pieces pressed out 
screw is geared down, by m 
die engine in the ration 4: 
by Goliectore on eae 


the floor behind the ohsem-er’s cockpit provides 
iatcrior of tbe body. 

The stabilising and control surfaces arc of the usual Spad 
type- The Uil plane, which runs right across the body, and 
has both sides cambered, is attached to tbe npper longitudinal 
angle of incidence of 0 deg. To its trailing Mge, the 
' is hinged by means of a steel tube. In order 
— .1 ... placed in the center inside 


- d vertreal fin. 

The iiincliine is provided with dual c 

Ibe ailerons, the movement of the control abaft is t 

™«aii8 of a lever, to a rocker supported in a partition 
pilot’s and observer’s cockpits. The rods — which rest 
in the bottom wing — engage with a downward proieetion of 
[“>* roi:kcr. The observer’s control lever is in the form of a 
lHwn|nc tube, whose upper part ia forced upwards by a 
spiral spring, or pressed down when not in use. and held in 
position by a bayonet joint. When extended, its length 
d from the pivoting point ia 53 cm., and when tele- 
measures 36 cm. The mdder bar in the observer's 
n be covered over with detachable covers, to guard 


).&aded°ai. 
ns of gearing incorporated with 
Tbe exhaust gases are carried 
aide of tbe body extending to 



SEcnoir or Lower Wing 

A pressure petrol tank with a capacity of 140 liters forms 
Che pilot's scat, while a gravity tank holding 10 liters is 
mounted in tbe upper wing, between the spars. The oil tank, 
which holds 15 titers, rests on tbe floor of tbe body behind 
the engine. The bottom of the oil tank has pressed on it ribs 


SeCTIOM op Taii. PI.AXE 

for cooling the oil. Tlie fuel capacity is suSicieut for a flight 
of about 3 bouxs' duration. 

Tbe radiator, wbieb is provided with shutters, forms the 
nose of the body. A reservoir connected with the radiator is 
built into the upper wing in front of the front spar. Any 
steam or excess water is carried off underneath tlm body by 
means of an overflow and a pipe. 

Tbe pilot's scat, which as in all Spad airplanes is kept very 
narrow, is separated from tbe engine by a linen curtain. In 
front of it is a wind screen divided into three parts and framed 

In tlm observer’s eeat are, in addition to the dual controls, 
one gas lever, nod one lever for reguiating tbe 
that, apart from tbe gasoline controls, the observer 
" ' en^e. Wireless installation is not fitted, 

i provided io the body. 

.•uv eimsEueui cvuusis of a fixed Vickecs machine giui 
mounted above the body, for the pilot. The gun is operated 
by a push-rod from tbe right hand cam shaft. The trigger 
U on the control lever. The observer is armsd with two 
Lewis machine guns coupled together. Six ammunition drums 
can be carried in the observer’s cookpit, suitable brackets being 
provided. 

The weight of the machine empty, hot including the cooling 
waUr, was ascertained to be 765 kg. A roHee on the rudder 
rvea the useful load (poids utile) as 255 kg. and the fuel 
weight (poids combustible) as 120 kg. This gives a total 
weight of 1,140 kg. 


mixture, s 
although 8 


atenns wires ai 
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Aircraft Factory, April, 1918 

The Lawson Aircraft Corporation 

Green Bay, Wisconsin 


M. T. 1 
M. T. 2 


First Lawson Aircraft Factory, April, 1917 




The 240 hp., 8-cylinder Mercedes Engine 


iO.16 piDCs = U.43 lbs.; 
0.042 pint - 0.047 lb.; 


Lubrication system, forced, multiple plunger pumps 

t^peraturc, 37.5“ C. (teat 6gures) ; oil rousumption per I , 

” 5 .; oil cousumption per B.H.P. boor, 
. , specitie gravity of oil, 0.900. 

Type of carburettors, two, Mercddia, twin-jet; diamctc 
chokee, 0.945 in. ^ 24 mm.; bore of main jeU, 0.07S in. 
mm.; bore of pilot jeta 0.0197 in. 0.5 mm. Furi consump. 
tion per bour, 141.3 pints — 127.1 lb. Fuel consumption per 
B.H.P. bour, 0.582 pint — 0.524 Ib.; specific gravity of fad, 
0.720; inside diameter of induction pipes, 2.125 in. ^ 54 ** * 
Type of msCTetos, two Boscb H.L.8. Firing sequent 
engine, propeller. 1.3-2-4-8-6-7-5, speed of magnetos, engiu 
speed: magneto liming in degrees early full advance. ■" 


those interested in tbc design of Ibe special engines n 

In ^ general detaila tbis engine follovra cloaely tb< 
of the 160 bp. Mercddte engine as regards the eonstru. 

tion system. is therefore very similar to the 160 bp. 
with an eatra pair of standard cylinders and a 
propeller shaft rOdnetion gear, and the o e c ooaa ry alti 
to the design of the crankAaft and the ioduction e.vst. 


clows. Degrees on crank. 51“ late. Diameter of ii 
(smsllest dinm.l=d. 2.677 in. e= 68 mm.; Lift or miet 
valve - ti, 0.450 in. ^ 11.4 mm. Area of inlet valve openisg 
(nd/> J. 3.760 sq. in. = 24.40 sq. cm, Mean gas velocity throi^ 
inlet talvc at normal speed, 149.5 ft. per sec.; clearance of 
inlet lappet, 0.012 in. = 0.305 mm. 

Kxhaust valve ojtena. Degrees on crank. 52“ early. Kxbsost 
valve closes. Degrees on crank, 16.5° late; diameter of ei- 
faaust valve (smalleet diam.)=d, 2.677 in. = 68 mm.; lift 
of exhauet valve ~ k, 0.412 in. 10.48 mm.; area of ezbaod 
valve opening (sdk), 3.460 eq. in. 22.4 sq. cm.; elearssm 
of exhaust tapjiet, 0.016 in. — 0.457 mm. 

Weight of engine complete, without water, fuel or oil, 900 
Ib. (including cxb. mnnifold and propeller bub) ; weight per 
"’4.P., 900/242. 3.72 lb. per B.H.P.; weight of exhaad 

nifold, 19.6 lb,; weight of oil carried in engine, 17 pinb 
19.13 lb.; weight of fuel per hour, 127.1 lb.; weight of oil 
per bour. 11.44 lb.; total weight of fuel and oil per hour. 138i 
Ib,; gross weigbt of engine in running order, less fuel and oil, 
1057 Ib. (including cooling system, 242X0.66 Ib.); weight 
per B.H.P., 1057/242. 4.37 lb. per B.H.P.; gross weight of 
engine in running order with fuel and oil for six hours, 1971 
Ib. (tanks at 10 per cent of weight of fuel and oil) ; wei^t 
per 1971/242, 8.16 lb. per B.H.P. 

Delivery of water pum|> at 1350 r.p.m. of engine, 111 gal- 
per min.; water jacket <-apacity of one cylinder, 1280 cu. cm.; 
ratio of water pump spe^ to crankabaft speed, 1.5: 1; wstsf 
temperature at inlet, 65° C. Water temperature at outlet, 
78° C.; diameter of water pump inlet and outlet, 1.37 ii- 
- 35 mm. 



The C.V Model L.V.G. Biplane* 
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The Auelriatt Brry Vurmil Biylutie — Sinplieify appears to 
be tbe keynote of design in tbe Austrian Berg pursiut biplane, 
both aa regards aero-dynamie and sCmetural deain. Tbe 
machine has every appearance of being designed cbiegy vritb a 
view to rapidity of production, but Ibis baa been attained by 
a studied omplieity of detail rather than by any seaniping in 
vorkmanahip. Tbe latter b really quite good, and possibly 
better than that of many German meehines. 

In thia maehine tbe top plane obstmrta tbe view of tbe pilot 
only to a small extent : this baa been aerompliahed not ao much 
by reducing the interplane gap aa by making tbe body very 
deep and placing the pilot fairly high inside Ae body. 'Extra 
depth of the body is mninly provided by a considerable deepen- 
ing of tbe turtle bark, as may be seen in the accompanying il- 

The body is covered with three-ply wood, but, unlike the 
Albiitroa C. V, the intemni struelura of the Berg is built op 
of only four longitudinals, there being no intermediate 
longitudinals. Tbe turtle back has roughly tbe ^ape of a 
man's head and shoulders, the object being obviously to 
streamline the pilot's head without obstructing the view to any 
great extent. Except in front, about tbe cockpit, Ibc tnrtle 
back docs not cover the whole width of the flat top of the 
body, but comes to n vertical point in front of the vertical 

Ra. 

Tbe cockpit ia vcr>- comfortable, tbe deep top efficientiv 
screening the pilot’s face, while by leaning his head slightly tli'c 
pilot can easily look past the nose of the machine, so that 
there ia really no blind spot beyond a few yards ahead of tbe 
airplane. The fact Chat tbe chord line of tbe upper plane 
posses through tbe pilot's line of vision renders the view for- 
ward and upward particularly good. 

A point of minor imiiortancv, yet worthy of consideraliuii, 
ia fumiehed by the ami rests which are fitted to the pilot's 
seat and enable the pilui to rest one arm wbile working tbe 
control lever with the other. On a long I'i^t this arrangement 
would seem very commendable from the viewpoint of comfort. 

The controls consist of a universally mounted lever and a 
foot-liar. The control lever is forited around a longitudinal 
rocking abaft and oscillates forward and backward for 
operating the elevator. This fore-and-aft movement of tbe 
control lever is limited by niipropriate anchor wires, which has 
tbe effect of preventing damage to the elevator when tbe nin- 
chine is on the ground. 

The ail^ns are operated from the control lever liv a vertical 


of positive cables. These cables an 

by means of cranks resting in slots in ,. , ^ 

are so fitted that it is the retnm cable which pulls the wing 
flap down. 

Tbe rudder bar is of the T-type, that ia. the control cabla 
crank projecting forward at right 




attached tt ^ 

the foot bar. The foot guards consist of ti 

The engine, a 200 bp. Auslro-Daimler, which is shown re- 
moved ill the accompanying sketch, appears to have bees 
totally eiielueed by a cowling. The engine bed coosista of two 
bearers made of tbree-laminated wood, which are mounted on 
four transverse partitions. The armament conaUta of two ma- 
chine guns fitted with interrupter gears. 

The wings arc of equal span; the top wing is notable for 
having a distinct reverse curvature, beginning behind the rear 
spar, and presenting a considerable area of concave surface. 

The tail planes are built of steel tubing throughout. 'Iha 
stabiliier is ehielly remarkable for its double curvature, which 
section is attaincil by bemling the single tubes forming tbe 
ribs to the desired curvature. 

L’ArtnphiU. -April MS. 1918 

The ’lhr> e-Senier — Two German airplanea of A.E.Q. 

three-aeater. bomliiug inoilel recently made a forced landing 
within the French lines. 

The A.K.G. thm>-8eatcr is a twin-engined bijilane of 18 m. 
up|>er. and 17.30 m. lower span. Its overall length is 9,80 m. 
and its wing area ~r> sq. m. Tbe power plant consiala of 
2U0 bp. (l-eylindcr Merccilea engines which actuate nirscrews 
of 3.10 m. diameter anil 2 m. pitch. The fuel supply is carried 
in three tniiks having a total tankage of 300 liters: two of 
these are auxiliary' tanks of 50 liters capacity each. Tbe 
enilurunee i,f ibe machine ia about four hours. 

The mm'hiiie is entirely built of steel, including the wing 
frames. The wings have a slight sweep back, no stagger, ana 
only the lower wing is set at a transverse dihedral. Only 
the upper plane carries ailerons: these arc of the balanced 
type. The boiiy is remarkably short and squat in appearance. 

The amiamcnt consisis of two machine guns which are 
mounted on the I'orwanl and after cockpits on gun rings. The 
after gun can he shil'tcil downwanl to Are through a trap 
door fitted in Ihe body, Eighteen 12'» kg. and seven 50 kg. 
Imnibs arc norniallv enrried bv this iimrhine— that is a total 
of about 500 kg. 

The horiwinlnl spccil, tullv loaded ia about 130 kui. 

Boili of the roplnrnl mncliines parried three piiraehulcs. 
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Ryan Favors Aeronauiirul Aiivertising 
la view of the misundeistanding regarding the advertising 
of aeronautical materials and aupphes that many manufnctnr- 
em have labored under, tbe opinion printeil below from John 
D. Ryan, director of aircraft production, is of special interest. 
From the reading of this letter, it 'will appear that no ban ia 
placed on advertising by Ihe fact that a manufacturer is a 
contractor for the United States Qovonunent, or that he is 
engaged in exci-uting orders for tbe Air Services. The only 
rcstTsint is in ilevulging infonnation that might be of value 
to the enemy, such os no patriotic manufacturer or puhliaher 
would allow to be printed. Mr. Ryan's letter follows: 

The Airi-rapt Board, 
Washikotok, D. C., 
Mav 29, 1918. 

Mr. Qeorge S'ewboi.0, 

Care AVIATIOS and .AERONAfTTi.-Al. EslilXEKRINO, 

New York City. 

Dear Sir: 

I have given some thought to your coioraunication of May 
23, 1018. regarding advertising by manufacturers making 
seronautical material for the War liepartmciit. The purpose 
of Article XX in the aeronaulicnl i-ontracts, prohibiting the 
exploitation of the proiluct manufactured, was two-fold, 
Duaely — to prevent information of military value from fall- 
ing into tbe bands of the enemy and to insure tbe Govenimeiii 
■gainst interruption of proiluction by disaffected persons 
from a too widely disseminateil knowledge of the exact local- 
ities where the work was pnw-eeiling. At the outset it would 
seem that both of these vonsideralions wep- of suflicient im- 
portance to warrant the restriction- 
As the work progressed some publicity has necessarily been 
given to the matter. The rule might well be relnxeil as to the 
second consideration noted nlKivc: it could hardly lie relaxed 
as to the first consideration. It is uot, hou ever, the intention 
of Article XX to prevent all advertising by contractors. There 
has been, aa far aa I am informed, no restriction put upon 
aiasufarturers from advertising ibe fact that they are manu- 
facturers of aircraft malcrial and thnt they are conlraelors 
to Ihe United Stalea Govemmeni- In fact, such advertisc- 
neais appear constantly in aeronautical journals, and. as fnr 
as I am advised, without objei-tiou from the War DeparUncot. 
It would not he proper for the manufacturer to advertise tbe 
quantities or types of articles which he is making for the 'W'ar 
Department. If he desires to advertise more than the fact thnt 
be is 1 manufacturer of aircraft ami that he ia a contractor 
to the States GoveTOment, then he should submit the 

.1.-. _...v ... . • jhc rulings ns will he 


coi^lcnt with the public safety 

St least, I do not see bow tbe Gc 
quate return from the advertia: 
tiud is tbe case, I do not see hi 

interested is this matter. 

Ameriean people in the 
•ttemptidg to perform. 

Articles other than advertising, which vou desire published 
in respect to the development of aircraft' ileaigned to aid Ihe 
nccomplishment of this work, will have our eanu-st and prompt 


f toe 


adc jou 


ileps w 


mptly 




if New York to aniieipate'll . ^ 

joes possibly carried on board' the U-boats. 
liM Commissioner Enright after consulting with military 
aty authorities ordered all display lights, advertising 
or special illnminalions thronghout the city, including 


the seashores, discontinued until further orders. This, how- 
ever, did not include city lights. In official buildings and 
dwelling houses where lights are used, shades had to be drawn 
wherever possible to do ao. 

The order woe despatched to all stations and preparations 
hastily made for its immediate enforcement The city has 
now become darker than it was in tbe fuel saving days. 

The following staUment was also issned by the Police 
Commissioner : 

The Police Department desires to notify all residents of 
this city, through the press, that in tbe event of a raid on this 
city by enemy airplanes the following signals will be given: 

" Siren horns or w-histles will be sounded continuously for 
ten nuDutes. When this signal is given every one should 
immediately open the windows of their homes or offices and 
go at once to the cellar of the premises. After tbe danger baa 
pa^d a signal will be given by short blasts of siren boms or 
whistles at intervals of one minnte each for a period of 

New Air Service Insignia 

The reorganixatioo of Ihe Army Air Service as a separate 
branch of Ihe War Department is emphasixed by the adoption 
of new collar ornaments for officers and enlisted men of the 
Air Service. 



Secretary Baker Visits Standard Plant 
On June 0 Secretarv of War Baker paid bis first visit to an 
airplane factory. Returning from New Y’ork to Washiogtoo, 
^retary Baker decided to see an aircraft factory for the 
first time. Notwitliatanding the fact that be spends millions 
on aircraft for tbe Government, he had never seen an aircraft 


Mr. Baker visited a 
Aircraft Corp.. Elixa 
laboratory and other 


f tbe plant of the Standard 
,. including the engineering 
Is which are guarded with 


t. Mingle, president t 
leel the Secretary. 

I ^ plant then wanted to see and hear 

engi-rs summoned the workers. When they assembled Mr. 
taker told them something of hie experiences at the front. 


The Dragon Is Out 

Thr llray/ii is the name of a new publication that has been 
issued by the Fnfnir Bearing Co., New Britain, Conn. 

To Foster Irish Linen Trade 
United States Consul Hunter Sharp at Belfast, Ireland, 
reports that tbe Irish Linen Corp., an association “ to promote 
the consideration and discussion of all questions affecting the 
Irish linen industry” has filed an application for registration 
aa a limited liability, no profit organisation. 
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On the Press 


Aeronautical Engineering 
and Airplane Design 

By ALEXANDER KLEMIN. A.C.G.I., B.Sc., S.M. 


Engineering Departinenu - J * K 

Until entering military service, in charge of Department of AetonaotictL Masaa 
of Tachnology ana Teebniral Editor of Aviclian and Aernmuuiral Engintri 



Member of the .Aeronautical Seciely of Great Britain and Ireland. 


and I)> T. H. HUFF, S.B. 

AN AUTHORITATIVE 

HAND-BOOK ; REFERENCE BOOK : TEXT- BOOK 

for AERONAUTICAL ENGINEERS, DESIGNERS AND STUDENTS 

Thirteen chapters on aerodynuinicaj theory and data; twelve chapters 
on airplane dcsi(;n; profusely illustrated with photO(craplis. charts 
and diagrams; printed on heavy paper: bound in cloth, lettered in gold 

Price, Postp.ud, in the U.vited St.ates $'.00 net 


This book, wliich is based upon the course in .Aeronautical Engineering at the 
-Massachusetts Institute of Technology and prepared by the instructor.s at that insti- 
tution, is the only complete work on the subject. It was recently printed serially 
in Aviation and Aeronautical Engineering as a “ Course in Aerodynamics and Air- 
plane Design.’" and was immediately recognized as the indispensable authority for 
the aeronautical engineer. 

Owing to the great demand for this work, the text and illustrations have been 
tJioroughly revised and brought up-to-date, and the course is being reprinted in 
book form. 


THE G.ARDNER-M0FF.\T COMPANY. l.NC.. . vi.v.'n.k ordeb fohm 

120 West Thirty-second Street, New York City. 

Send me. by parcel post C. O. D.. a copy of " .Aeronautical h:ngiiiecrm(- nrul .\iri.laiie Desien ” as 
soon as issued- ® 

.Vame 

Address 


Jui« IS. I91B AVIATION 687 



Thomas -Morse Aircraft CoRpouAnoN 


Cenfraetora to V. S. Cooomment 




For Sale 


3 New Tractor Airplanes, with or without engines. 

1 Used Tractor Airplane, equipped with engine. 

2 New Flying Boats, equipped with engines. 

2 Used Flying Boats, equipF>ed with engines. 

All in perfect condition. Prices range from $5200 to $11300 

Address Bo« 12. AVIATION AND AERONAUTICAL ENGINEERING 
120 West 32d Street. New York 











IN THE AIR 

Calls for 

Speed — Streng'th — Ease of Control 

In addition to these vital requisites the new 
Continental Pusher offers wide range of 
vision for Observer, Camera Man orGunner. 

The Continental Aircraft Corporation 

Factory and Aviation Field New YorK Office 

AMITYVILLE, L. I. 120 EIBEB-TY STB.EET 

MANUFACTURERS OF 

Airplanes, Experimental Airplanes and Parts 



‘TJte 

Lanzius 

Variable 

Speed 

Aeroplane 

Executive Oftces 

3t05-3407 Weolworth Bldg.. New York Gty 
Telephone 8580 Barclay 

Lanzius Aircraft Company 


WITTEMANN-LEWIS 

AIRCRAFT 

COMPANY 

NEWARK, N. J. 

Main Office and Factory: 

Lincoln Highway 
near Passaic River 

Telephone, Market 9096 


.VIATl' 



AICKERIVIAIN WHEEL COMPiONY 

RocKefeller Duildinq. CLEVELAND, OHIO. U.S.A. 



ADJUSTABLE HAND SCREW 

is the first real improvement in years over the old 
style Wood Hand Screw. 

Jaws can be adjusted to ANY .ANGLE. This is a decided 
advantage, as it saves the tiinc usually spent in squaring up irregular 
surfaces. A single clamp will adjust to any of the positions shown, or 
any modification of them. One jaw can also be made to overlap the 

SBS1> FOR SPRCJAl. Cnicvi-XR NO. 1«« 

HAMM ACHER, SCHLEMMER & CO. 
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WE HAVE SERVED 
Curtiss Engineering Corporation 
L. W. F. Engineering Company 
Wright-Martin Aircraft Corporation 
Standard Aircraft Corporation 
Continental Aircraft Company 


ff'hy not you? 

Factory, 512-524 West 41st Street, New York City 
Established 1862 


P. Pryibil 


Machine Company 

manufacturers of 

FINE WOOD WORKING MACHINES 


W I D M A N 

Manufacturers of 

Waterproof Ply Wood Panels of All Thicknesses and Plies 

Stand Highest in Government Tests for 
Strength and Water ^Resisting Qualities 

FABRICATORS OF PARTS OF ALL KINDS 

OUR ENGINEERING DEPARTMENT IS AT YOUR SERVICE 

Sales Agents for Certus Glue 

Absolutely Waterproof and accepted by the Government 

J. C. WIDMAN & COMPANY 

Fourteenth and Kirby Avenue Detroit, Michigan 
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a counterbalanced aviation 
crankshaft .... 


one of the 1 8 different 
models we are now making 
for 1 4 aviation motor companies . . 
reduces vibration and eliminates bearing pressure 


THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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AIR PLANE DRY KILNS 

We are prepared to design, equip, install and operate according to Aircraft 
Engineering Division Specification No. 20,500-A. 


s perfected thru the 


’’Iwuc.fS'So"'? 


GRAND RAPIDS VENEER WORKS 


.VIAT10^ 




Baker's 

A-A 

Castor Oil 


Specially Refined 
for the Wbricntion of 

Aeronautical motors 


BAKER CASTOR OIL CO. 

The Oldest «td^sj4est%nufactuiei8 
of Castor Oit in the United States 
120 BROADWAY ' " NEW YORK. 



'Dopondoblo TBqK *IBea.nnos 

THE FAFNIR BEARING CO. 
NEW BRITAIN. CONN. 
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Not what it’s called 
bat what it does 


There are on the market “lumes,” 
“rades” and “Utes," but which name 
tells the story in the same straightfor- 
ward way as Radium Luminous Ma- 
terial, more familiarly known as R.L.M. ? 

The first word guarantees true Ra- 
dium, the second that it is really lumin- 
ous and the last establishes the general 
iwture of the compound. In combina- 
tion these three words stand for the 
superior self-Iuminant. 

America’s largest watch manufacturer 
and America's greatest instrument 
manufacturers recognize R L M to be 
supreme in its field. 

Can you afford not to adopt it? 

RADIUM LUMINOUS MATERIAL 
CORPORATION 

5S Ubsrty Street PUnts: 

N.W Yerk City 'li ’'i 


Fahrig Anti-Friction Metal 

The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 



Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 

When you see a speed or distance record 
broken by Aeroplane. Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 


FAHRIG METAL CO., 34 Cosmierce St,N.Y. 


Elastic Aviation Cord 

F or Shock Absorbers on Airplanes 





J. W. WOOD ELASTIC WEB CO. 

raoroBTi erocoBTOit, iasb. 

ss n ... . 7 . OPHOSB 


TURNBUCKLES 


Highest Quality 

to Meet the Most 
Exact Requirements 


Standard Tumbuckle Gimpany 

CORRY. PA. 

New York Office: Woolworth Building 


Alnminam Company of America 

PITTSBURGH, PA. 

MANUFACTUREBS OF 

Aluminum Ingot, Sheet, Tubing, Wire, 
Rod, Rivets, Moulding Extruded 
Shapes, Electrical Conductors 
GENERAL SALES OFFICE, 

2400 Oliver Building. Pittsburgh, Pa. 
BRANCH OFFICKS: 

131 State Street 

0 Westininstcr BoUding 
) Leader-News Building 

Detroit 1S12 Ford Bnildine 

Kansas City.. ' ' 


velsnd. . 


..ISOO I 


r York . 
Philadelphia. 
Rochester . . . 
San Francisci 


308 R. A. L< 




p^my 


LATIN A 

laminnm Co. of So. Am ... Pittsburgh, Pa. 
ENGLAND 

orthem Alumininm Co., Ltd London 

e,i Branch Offee, or lo Gcner^ Salai Oifiem 


# BANTA # 
Military Books 

for Members oj the Aviation Corps 

Manual of Military Aviation, Muller. . .$2.50 

TEE boek on aTiation. Approved by ibe Var 
Department. 

Manual of Military Training, Moss 2.25 

140.030 copiea now in tue in the Army. 

Officers' Manual, Moss 2.50 

OfBcers can not set along wllboal it. 

Machine Guns, Hatcher, Wilhelm aud 
Maloney 2.50 

Fall details of ALL makei of Machine Gtma. 
Profusely nioitraled. Used at Springfield 
Arsenal M. C. School. 

Army Paperwork, Moss 2.00 

Complete guide on ALL paper work of all 
branchee of the Service. 

GEO. BANTA PUBLISHING CO. 
MENASHA, WIS. 



“The Cavalry of the Clouds 
and The Navy That Flies” 

are now being given exclusive and inti- 
mate e.xpression through the 

Air Service 
Journal 

the official publication of the Air Serv- 
ice Association — the only service organ- 
ization of the aviation branches of the 
Army and Navy. 

The Association was organized 
within the service, by flying officers, 
who elected their own officers, and its 
membership is made up of the men 
who are fighting and will fight our air 
battles. 

In addition to the established editorial fea- 
tures of Air Service Journal — all the news 
of the Air Services each week, foreign aero- 
nautical news, notes of the flying fields and 
ground schools. Air Service orders, special 
articles on aeronautical subjects, and photo- 
graphs of aerial happenings all over the world 
— it will feature exclusive articles by officers 
of the Air Services through the editorial board 
of the Air Service Association. 

.Special offer lo new xuhscribers — (loo 
dollari a year. S2 isautt: or one dollar 
tor six monihs, 26 issues. Regular price 
three dollars, single copies Icn cenu 

THE GARDNER-MOFFAT CO. 

INCORPORATED 

120 West 32d Street New York City 
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YOUR COPY 

OF 

AVIATION 

R ailroad congestion and curtailment of other 
than war shipments are seriously interfering with 
the regular distribution of periodicals for sale on news- 
stands throughout the countr>’. 

To insure receiving your semi-monthly copy of 
Aviation promptly and regularly, 

SUBSCRIBE 

through your newsdealer or by using the special offer 
below. 

Twenty-four issues direct by mail, two dollars a 
year, a saving of $l.6o over the newsstand price. 
Aviation is the leading aeroiiaufical publication. 
.•\sk the designer, engineer, production man. manu- 
facturer. or aviation officer. 

.•\viATioN has nearly twice the paid mail circulation 
of any other aeronautical publication. 


THE GARDNER-MOFFAT COMPANY 

INCORPORATED 

120 West 32nd Street New York City 


Aeronautical Trade Directory 
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FUEL LEVEL 
GAGES 


This cut shows our 
Model 51 Gage 
which is standard on 
practically all type 
of military training 
machines. 

Other types of gages 
in large quantities 
are “ doing their 
bit ” as part of the 

P equipment of Eng- 
lish Government mm 
W arplanes. 

n>B TOO* BSPBCIAl. lUEBDB. 

BOSTON AUTO GAGE CO. 

8 WALTHAM STREET, BOSTON. MASS. 


ROME 

AERONAUTICAL 

RADIATORS 

Developed from years of experience in 
building all types of radiators. 

They possess every feature and qualifi> 
cation necessary for a high grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Used on the beat American ftying machine*. 
Our engineering department is at your 


Rome • Turney Radiator Company 
Rome. N. Y.. U. S. A. 



“Flexo” Aero 
RADIATORS 


The onlj 

will stand 

landing 
shock e. 

No sharp 

to crys- 
tallize 

Tib ration. 


FLEXO MANUFACTURING CO. 

Ult-tSM K. uta STBBXT LOB AHQB1.BB. CAL. 
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(Continued from page 697) 


BALL BEARINGS 


DRIFT INDICATOR 
DRY KILNS 


DYNAMOMETER 
ENGINE PARTS 

•ALU.VINU.V CASTIKQS CO. 
Bure Blih Compmsluo Bios Ci 


TAnOR INSTHITMENT COM 

BEARING METALS 


LBVBTT, WA1.EBB U 


BUSHINGS 

CARBURETORS 


riOGA STEBI. * I 
ITIUTMAK a BA 
IVVMAS-GORnOS 


.'AaBURRTOR C 


ENOItrZBR 


FIRE EXTINGUISHERS 




BAKEJ.ITE 


Gentlemen: 


• sJVflOST of you already know 
iVl something of Bakelite as a 
moulding and insulating material 
through your previous experience 
with it in the automotive industries. 
I wonder if you realize all of its many 
possibilities? 


For instance, the automobile which 
your Committee sent to meet me 
had a Bakelite Radiator Cap. Bakel- 
ite Steering Wheel and Bakelite 
Distributor for its lighting and igni- 
tion system. Yesterday I took some 
photos with a Kodak that had a 
Bakelite Case and performed some 
electrical experiments using a Bakel- 
ite Terminal Block, a motor whose 
armature coils were impregnated 
with Bakelite Varnish and an instru- 
ment that had a Bakelite Cover. 

Now 1 suppose you want to know 
why Bakelite is so extensively used. 
During the course of my address I 
will endeavor to make clear the many 
advantages of Bakelite; its great 
mechanical and dielectric strength 
and chemical inertness and its ability 
to remain unaffected by water, steam, 
oils, solvents and most chemicals." 


The GENERAL BAKELITE COMPANY, 

2 Rector Street, New York, welcomes 
inquiries from manufacturers and 
maintains a research laboratory for 
the working out of new applications, 
including those pertaining to flying 
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WIRE WHEELS 

FOR COMBAT AMD ALL OTHER TYPES 
OF 

AIRPLANES 


Our Engineering Department 
will gladly cooperate with you 
in your experimental work 

SPRANGER WIRE WHEEL 
CORPORATION 

DETROIT. U. S. A. 

NEW YORK REPRESENTATIVE 
THOS. C CHEA9LEY 

1S7 V«M 47lb Sirael Phone Bryani «S7I 


IN ACTUAL DAILY 

PERFORMANCE 

In every branch of military service — Engineer- 
ing Corps, Aviation Section, Quartermaster 
Corps, anH general Patrol, Scout, and Dispatch 
duty — you will find the 

Motocycle 

With Pouierphis Motor 


Greatest strength, endurance, spe 
end all-round ocpradebiltty. 

We will be pleased to arrange derm 


HENDEE MANUFACTURING COMPANY 

7S71STATE STBgET 



Multiple 

Storage 

Batteries 



ao Watt Hrs. per lb. of Ele- 
ments. Multiple Storage Bat- 
teries are the LIGHTEST and 
most POWERFUL i 
lured for 
ignition and 



WEST WOODWORKING 
COMPANY 



WEST WOODWORKING 

308^24 N. Ada Street 


COMPAin 








TION 


“DURAL.- Above AH” 



Do You Need Rubber 
Parts ? 

We are manufacturing all the 
standard rubber parts for aircraft 
— most of them exclusively. 

Pioneers in the field, we have 
dominated it by the large amount 
of research and experimental 
work we have done and by the 
practical experience we have had. 

We are making grip handles; 
wire protectors: tail skid stream- 
lining; radiator hose; vibration or 
wear reducing pads; grommets; 
matting, pedal floor and foot 
holes; oil tubing: air tubing: 
petrol tank washers; tubes and 
shock absorbers. 

Write us for further informa- 
tion regarding any of the above. 
We are in a position to experiment 
promptly with new ideas. 


N. J. 
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AVIATION 


IS, Nil 


Factors of Safety 

Tb«se Conni in Aett»plni>« ConstmctiM) 

NON-INFLAMMABLE 

CelhiioM Acetate Base 

CelestioD Glotli laiqlsnes 

#re«W* mnothar SAFETY FACTOR 

NON-INFLAMMABLE 

GBiesiroDSlieels# Films 


UANUrACTDKCD 


Chemical Products Company 

93 Bro«d Street Boston, U. S. A. 


Air Speed Indicators 
Altimeters 
Barographs 
Compasses, etc. 


Prices and Deliveries 
Upon Request 


International Aeronautical 
Instrument Corporation 

(Formerly A. Haustetteri 
308 Madison Avenue New York 


GROVER C. LOENING 


THE NEW 1918 EDITION 


ENLARGED 


SIMPLIFIED 


Of his extensively used textbook 

Military Aeroplanes 

Almost doubled in size and with the 
finest halftone and linecuts available 


GROVER C. LOENING 
4S Eleventh St. 
Lons Island Oty, N. Y. 



THE AVIGLAS 


I The Aviation Gotncle ordeted by the Government for th< 
uee ol the Ryin* OlSeetfc Pilote end Otaerver. 
of the United Stetee Army. 

THE MOST IMPORTANT THING FOR THE 
AVIATOR IS TO BE ABLE TO SEE 
CLEARLY AND DISTINCTLY 


JwK> IS. I91S 


AVIATION 
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DROP FORGINGS 


THE WHITMAN & BARNES MANUFACTURING CO. 

ESTTABLISHED 64 YEARS 

1000 WEST 120th STREET. CHICAGO, ILL. 


POXBORO 

QUALITY INSTRUMENTS FOR AIRPLANES 

Airspeed Indicator or Buoyancy Meter Indicating Dial Type Thermometer 


Gasoline Level Indicator 


for circulating oil and water 


THE. FOXBOR.O CO., 1 ra c . . F0XB0H,0, MA.SS. 


Nsw Yo»K Chicago Pitts 

San FiAMctsco BniuiHeBAii. ^ 


AitA PzAcocK Bros.. Montual 

AEROPLANE 


Automotive Engineers 

RIMS and WHEELS 





iJ ^ Aeronautical Motors 

steel rim and wire wheel makers in 


pi iJl U should communicate icith tu 

[^‘1 1 icithout delay 

Quotations gladly furnished. 


^^ 3^1 METAL PRODUCTS CO. 

TKe MOTT WHEEL WORKS 
Uttea. N. Y. 


St. Louis, Mo. 
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• TION 


June U, Itii 


SEAMLESS STEEL TUBING 


Large Stock on 
Hand 




COLD DRAWN SHAFTING AND SCREW STEEL 

■S*cn^ for Catolo/iutJ 


Prompt Mill 
Deliveries 


JULIUS BLUM & COMPANY S10-S12 West 24th Street. New York. N.Y 

Branetaea: Boaloa. Ctileago. Pklladelpbla 


ORDNANCE ENGINEERING CORPORATION 

NEW YORK OFFICE LONDON OFFICE 

120 Broadway. EquitabU Buildinc 19 Quaon Anno ChamlMr., Wo.tmin.tor, S. W. 

Government Contractors : : Consulting Elngineers 

Manufacturers of Illuminating Shells, Trench Howitzers, Hauid Grenades, etc., etc. 
Naval and Military Appliances and Parts designed, developed and perfected 
Designers and Builders of Military and Naval 
AIRCRAFT 



.Aviation Photographic Equipment 
The Brock Automatic Camera, Type IV 
The Brock Automatic Camera, Type V 
Enlarging Machines, Scale Map Printing 
Machines, Special Map Drawing 
Instruments 

Field Dark-Room (Collapsible) 

Tbe only Comeroi thoi permit good 
■peed, of over 100 mil« per boat. 

ARTHUR BROCK, JR. 

Office — 511 Bullitt Building, 131 So- 
Fousth Strebt 

Factoey — 533 No. Eleventh Steeet 

Philadelphia, Pa. 

Sctertrt/ic Ingtrumer^ TooU. Die*, Jig* and 


Aviators’ and Gunners’ Safety Belts 

Of Web and Leather 

Airplane Leather Work of 

All Kinds 


SCHEUERMAN CO., Inc. 

332 Pearl Street BUFFALO, N. Y. 




AVIATION 


For Your Flying 
Boats Use 

5 end/or Booklet * — 
“Marine Glue, 
What to Use 
and How to Use 
It” and 

“How to Make 
oat 




of.” 


L. W. Ferdinud A Co. 


PASCO 

Wire Wheels For 
AIRPLANES 

CSBD ON THB BEST 

NOW BEING TAK 
>ROMPT deuverie; 

IPRITB FOR PRICES 

National Wire Wheel Works, Inc. 
Geneva, New York 



AIRPLANES and MOTORS 

SyAMDABD AMO BPBOIAL BaoaUHXS 

AIRCRAFT UOTOR DESIGN AND DEVELOP- 
MENT 

FBiKTS, rukUB. oaawiNas, Rnasa Dueaaju 
PROPELLER CALCULATION AND DESIGN 


AKBOKAOno DmnrnoNS dbvslopbd 
AUTOMOTIVE ENGINEERING COMPANY 


LX. S. and Foreign Governments 
Approve The “Perfect Starter” 

This Is a compressed air Marter convertible 
^wer and speed magneto starting, 



Rubber Aero Cord 

FOR SHOCK ABSORBERS 

Prompt Delivery 

THE RUSSELL MANUFACTURING CO. 

349 Broadway, New York City 
Factorieai MIDDLETOWN CONNECTICUT 



ROEBLING AIRCRAFT 
WIRE, STRAND 

AND CORD 




0 FBRRULBS 







LEYGRAND&CO. 

120 Broadway, New York 

MILL AGENTS 

Aluminum Sheets 

Screw Stock, Rod and Wire 


THE BROOKS MACHINE CO. 

DesigntTS and Manufacturers of 

SPECIAL TOOLS, 

GAUGES OF ALL KINDS, 
JIGS, FIXTURES and PARTS for 
AIRPT.ANE ENGINES 



METAL 

HOSE 

For rnr, 

AvpUfie Ro^ihnav 


Aviation 

Barometer 



are correctly deelftned with the hiAbwt 
quality materials 


DOEHLER 

BABBITT- LINED BRONZE 

BEARINCS 



Aeroplane Cylinder Forgings 

.We funu,hed q-linder «_pr.c&.D^ 


Also Propeller Hnbs, Flanges and Shafts,etc 

lammer and hy- 
incs of all types. 
Qmidi smwicm tpaeiaUr 

TIOGA STEEL & IRON COMPANY 

tSad ft Gnr* Anaae PhiUdalpUe, Pa., D. 9. A. 


drauli 





'‘Supremacy in the Air the Key to Victory!” 

Learn Aviation Mechanics 

Aviation Mechanics Course Aero-Engine Connie 

"•gjliljrnp. llChlM WesI 

42d Street 


BLIZABBTB NBW JKRSBY 

A RBAl. FIGHTING INDUSTRY 


Classified Advertising 






Wfit« for catalot of 6 and la eylioder modda. "”roR s\l K Kxiierliiieiiliil Irn cyllniler " Monosoupape " Avia 

WISCONSIN MOTOR MFG. CO. ^ 


YORK, PENNA 




/vi^.vi^v«Av ww 





WHEN THE CEORIOVS DAWN OE VTCTORy COMES AND THE TRVE 
STORE OF THE WAR CAN BE TOED. IT WILL BE FOVND THAT CVRTISS 
AEROPEANES /JJD CVRTISS AAEN HAVE "DONE THEIR BIT!’ 

CVRTISS AEROPLANE AND MOTOR CORPORATION, BVFFALO.V.S.A. 






